Abstract. We model the recent detbnnation along a lithospheric-scale cross section perpendicular to the northern part of the Baikal rift zone (BRZ) with two-dimensional finite element models. Using realistic lithospheric structure and theological properties and imposing extension as a far-field boundary condition, we find a model that matches reasonably well the topography, observed deformation pattern, gravity anomalies, and age of formation of the northern BRZ. Our results suggest that (1) extensional strain can occur away from the main rift basin in the Sayan Baikal range and create, depending on the theological properties of the lithosphere, a large "off-rift" basin analogous to the Barguzin basin, or a series of basins and ranges, as observed in the southern part of the Sayan Baikal range, (2) anelasticity plays a major role by participating in the uplift of rift shoulders and hanging wall deformation, and allowing the subsidence and tilting of the hanging wall along high-angle planar normal faults, (3) the lower crust accommodates differential strain between the brittle upper crust and upper mantle by horizontal shear and lateral flow towards the regions of crustal and mantle thinning, (4) far-field extensional stress and a lithospheric discontinuity inherited from Paleozoic tectonic events are sufficient to initiate rifting and basin subsidence, and (5) there is no, or very little, dynamic contribution of a hypothetic asthenospheric plume under the BRZ, at least in the recent phase of its evolution ("fast rifting stage", 3.5 Myr)•
Introduction
Modern rifts offer the opportunity to better understand the processes that control continental breakup by comparing thermomechanical numerical models constrained by heat flow data, Poort et al. [1998] propose that a significant amount of lithospheric thinning beneath the northern BRZ is necessary to explain the present-day heat flow. The question of the processes that control the formation of the BRZ is therefore still open. We address it by modeling deformation along a two-dimensional lithospheric-scale cross section perpendicular to the BRZ in its northern part. We chose this part of the BRZ because of its rather simple geometry (extension is mostly concentrated along a single and clearly expressed normal fault), its relatively young age (3. 
Geology
The Siberian platform is composed of an Archean-early Proterozoic crystalline basement covered by undeformed early Paleozoic and Mesozoic sedimentary units (Figure 4) 
Major Faults and Basement Depth
The Primorsky fault zone (Figure 2) [Logatchev and Zorin, 1992] . This inherited fault zone has been controlling the opening of the BRZ since the onset of the rifting process and therefore cannot be neglected in the modeling procedure. We chose to introduce it in our models as a preexisting mechanical discontinuity at the boundary between the Siberian platform and the Sayan Baikal range.
The geometry of the Primorsky fault in the northern Baikal basin is constrained by earthquake source studies that indicate a 65 ø average dip to the southeast [Keller et al., 1995] . This value is confirmed by multichannel seismic reflection data from the north Baikal basin (65ø+10 to the southeast) [Hutchinson et al., 1992] . We therefore used a fault dip of 65 ø in our models. The same seismic reflection data show a 4.5 km sediment thickness in the north Baikal basin along the Primorsky normal fault, with a basement depth that reaches 5.4 km that decreases and onlaps to the southeast. We will use these sediment thickness and basement depth values in the following to constrain the evolution of the models.
Gravity
The Bouguer gravity anomaly unaerlines the topographic contrast between the uhdeformed Siberian platform and the Sayan Baikal fold belt ( Figure 5) 
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Boundary Conditions
Extension is imposed as a velocity boundary condition
Erosion and Sedimentation
The influence of erosion on crustal deformation during extension is still the object of debate. Using numerical models based on the Basin and Range province, J. Chary et al. However, contact forces F,. are estimated using an implicit method and incorporated into the time difference scheme using a method described by Hassani et al. [1997] . and its location with respect to the structures at depth (see Table l 
Best Fit Models
The criterion used to select the best fit models is the similarity between the topography and gravity predicted by the numerical models and the observed topographic and Figures 12 and 13 ). The previous model reproduces well the present-day deformation pattern and topographical characteristics of the northern part of the BRZ after 2.5 Myr. However, geological observations suggest that the north Baikal basin mostly developed during the socalled "fast rifting stage", that began about 3.5 Myr ago. Using the same geometry and theological parameters as the previous model, we adjusted the far-field extension rate in order to match the l')redicted topography with the present-day ()ne after 3.5 Myr.
We find that using an extension rate of 3 mm/yr, instead of 5 mm/yr in the previous model, results in a very similar predicted topography after 3.5 Myr. The evolution of the model in time and space is similar to the previous one. After the main basin starts to subside along the preexisting normal fault and a newly formed antithetic one, a secondary basin anal()gous to the Barguzin basin appears in the Sayan Baikal block between 2. ! and 2.8 Myr (Figure 12b and 12c) . We also 
